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Abstract
The construction industry has been accused of ineffectiveness and inefficiency because of 
delays, cost overruns and defects that are partly due to flaws in the design. As professionals 
responsible for design, architects should achieve optimum performance in the project delivery 
process. This study aims to investigate the factors that influence the performance of architects 
in construction projects. This study employs a questionnaire survey for data collection and 
partial least square structural equation modelling (PLS–SEM) for data analysis. Using a 
census method, a total of 222 useable responses are gathered from registered architects in 
Indonesia. Results reveal significant and positive relationships between working condition, 
organisational support and effective design process and the performance of architects. The 
strongest effect is found from the influence of effective design process on the performance 
of architects. Thus, these factors should be applied to enhance the performance of architects, 
thereby improving the project outcome.
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Introduction
Performance is a vital indicator of productivity of an individual, viability of a company and 
competitive advantage of an industry. Thus, the construction industry has been seriously 
criticised for its substandard performance and appeals to identify strategies for performance 
improvement have been raised (Liao, Teo and Low, 2017; Hasan et al., 2018). In particular, 
the construction industry has been recognised to experience loss due to reworks, delays, 
defects and several other reasons involving professionals in the industry (Nawi et al., 2009; 
Hamza et al., 2019). Several scholars have argued that these problems are partly because of 
mistakes in design decisions (Nawi et al., 2009; Kärnä and Junnonen, 2017) and deficiencies 
in the design documents (Abdallah, Assaf and Hassanain, 2019); thus, architects have been 
indicted to be responsible for errors, which occur in buildings. Nawi et al. (2009) investigated 
the constructability concept in Malaysia and found that challenges such as delays and 
reworks are aggravated by the weaknesses of the designs produced by architects at the design 
stage. Similarly, a study in Finland revealed that clients exhibit low satisfaction towards the 
performance of architects, which is induced by flaws in the design, such as incompleteness, 
incompatibility and inconsistency of design documents (Kärnä and Junnonen, 2017). Design 
errors due to poorly prepared design documents have led to change orders, thereby generating 
considerable financial loss to clients (Abdallah, Assaf and Hassanain, 2019; Hamza et al., 2019). 
As professionals with expertise, knowledge and experience, architects play a formidable 
role for determining project success (Oluwatayo and Amole, 2011). Architects are skilled 
professionals in the construction industry who are involved in creating new ideas and adopting 
new technology and innovation (Yusof, Ishak and Doheim, 2018). The quality of the design 
of an architect has a connection with various aspects of performance (Salvatierra et al., 2019). 
Architects must guide their clients to prioritise project objectives, provide advice on the project 
feasibility and project requirement, interpret the ideas of clients into design and help them 
achieve the overall project objectives (Luo, Zhang and Sher, 2017; Doheim and Yusof, 2020). 
Moreover, architects must help the building occupants to fulfil their basic needs for dwellings 
and help them improve their quality of life by creating a place that can accommodate 
their activities (Abisuga, Famakin and Oshodi, 2016; Afolabi et al., 2018). Therefore, the 
performance of architects is crucial for ensuring project success.
However, studies on the performance of architects remain scarce. Most studies have focused 
more on the performance of other construction stakeholders, such as contractors and clients, 
than on the performance of architects (Finnie, Ali and Park, 2018; Zedan and Miller, 2018; 
Iyer, Kumar and Singh, 2020). To date, little is known about the factors that can influence 
the performance of architects. Studies in architectural fields tend to focus on design tools (Li 
and Samuelson, 2020; Aburamadan and Trillo, 2020), design buildability issues (Van Phuong, 
2017; Lee et al., 2018) and technology advancement that influence the profession (Luo, 
Zhang and Sher, 2017; Fürstenberg and Lædre, 2020). Furthermore, existing studies on the 
performance of architects fail to provide definitive evidence on which factors influence their 
performance. Oyedele (2010) identified working condition, organisational support and design 
process as the top three factors that influence the performance of architects. By contrast, Kärnä 
and Junnonen (2017) assessed the performance of architects through satisfaction rating of 
various project participants and found that good working relationship and effective design 
process are significant to the performance of architects. Similarly, Othman and Elsaay (2018) 
reviewed the literature and identified that lack of communication, coordination and design 
process as the main reasons for poor performance of architects. 
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This study primarily aims to determine the factors that enhance the performance of 
architects in construction projects. Liao, Teo and Low (2017) called for additional research to 
identify strategies for performance improvement. In particular, the present study investigates 
whether working condition, organisational support, working relationship and design process 
exhibit significant positive influences on the performance of architects. In terms of theoretical 
contribution, the current study adopts the works of Kärnä and Junnonen (2017) and Oyedele 
(2010) to provide further understanding on which of the aforementioned factors influence the 
performance of architects. Practically, findings guide architects, employers and the professional 
body of architects in the industry on the process of enhancing their performance and 
consequently achieving project success.
Performance of architects
Performance measurement aims to help individuals, organisations or companies to establish 
standards and targets, gain benefits and communicate the strategy. Performance can be defined 
as an optimal work performance by an individual or group, which relates to a certain expertise 
(Yin, Qin and Holland, 2011). Architects are design professionals in the construction industry 
where their performance is primarily related to the design quality (Adinyira and Dafeamekpor, 
2015). However, the process of measuring the performance of architects remains unexplored. 
Previous studies have identified several criteria for the performance of architects. The 
objectives of project stakeholders should be identified to achieve a successful project (Afolabi 
et al., 2018; Salvatierra et al., 2019). To do so, architects should work closely with their clients 
to learn the project objectives that they prioritise (Adinyira and Dafeamekpor, 2015; Marisa, 
2018). Architects must realise that the common objectives of clients are the completion of the 
project on time, on budget and at the best quality (Meng, 2012; Luo, Zhang and Sher, 2017). 
Therefore, the ability to identify and prioritise project objectives is an important criterion 
for assessing the performance of architects. Salvatierra et al. (2019) argued that the works of 
architects are evaluated on the basis of the quality of their designs. Given that a good design 
quality should be achieved in construction projects, the performance of architects should 
consider the quality and aesthetic value of their designs (Al-Saggaf, Nasir and Hegazy, 2020). 
Another performance criterion for architects involves the production of clear, complete 
and consistent specifications with drawings. Hamza et al. (2019) revealed that a thorough 
and high-functional design specification at the early project stage will help complete the 
project on time and reduce cost. A review of published articles from 1986 to 2016 found 
that the reasons for poor construction projects performance include the lack of specifications 
and incomplete drawings (Hasan et al., 2018). In such instances, the ability to balance 
between meeting the needs of clients and minimising design changes is important (Knotten, 
Laedre and Hansen, 2017). The construction process will not be disrupted when the design 
specification is thorough, clearly defined and consistent (Lubis and Yusof, 2016). Likewise, 
good coordination between design and construction is another criterion for the performance of 
architects (Korkmaz, Swarup and Riley, 2013). Architect should collaborate with contractors 
and structural engineers by providing assistance in the production of quality manuals for 
construction works (Oyedele, 2010). The conformity of an architectural design to regulations, 
codes and standards is another performance criterion for architects. A building design that 
fails to follow the building codes and standards may induce accidents during the construction 
and result in an unsafe building (Manu et al., 2019). 
The discussion above identifies the eight criteria for the performance of architects, namely, 
ability to design within budget, time, quality and with good aesthetic; to prioritise project 
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objectives; to produce clear and concise specifications in drawings; to assist in construction 
commissioning and testing programme; to reduce and rework deficiency and conform the 
design to the codes and standards. This study applies these criteria.
Factors influencing the performance of architects 
The factors that influence the performance of architects can be classified into i) working 
condition (Sinesilassie Tabish and Jha, 2017; Böckerman and Ilmakunnas, 2019), ii) 
organisational support (Young and Young, 2012; Lai, Yusof and Kamal, 2016), iii) working 
relationship (Kärnä and Junnonen, 2017; Afolabi et al., 2018) and iv) design process (Kärnä 
and Junnonen, 2017; Assaf, Hassanain and Abdallah, 2018; Othman and Elsaay, 2018). These 
factors are subsequently discussed in detail.
WORKING CONDITION
Working condition in a construction project refers to the quality of working facilities 
that are acquired by the people which covers psycho–social, organisational and physical 
working environments (Oyedele, 2010). Challenging tasks were important for individuals’ 
psychological need satisfaction at work (Arshadi, 2010). Böckerman and Ilmakunnas (2019) 
further found that individuals are willing to work when the work condition suits them. 
Therefore, organisations should encourage subordinates to participate in the decision making 
and experience various assignments that help them feel competent and thereby influence 
their performance (Arshadi, 2010). Another criterion for working condition is the physical 
environment. Böckerman and Ilmakunnas (2019) described that a good physical working 
condition deals with the satisfaction of individuals in terms of level of lighting, noise, 
temperature and hazards, among others within their work environment. This criterion includes 
sufficient equipment or tools required by individuals to perform their work (Sinesilassie, 
Tabish and Jha, 2017). Therefore, a preferable working condition is important to influence 
the performance of architects. Preferable working condition helps individuals to increase 
satisfaction towards their work and consequently improves their performance (Oyedele, 2010; 
Sinesilassie, Tabish and Jha, 2017). Hence, the first hypothesis of this study is proposed as 
follows:
H1. Working condition positively influences the performance of architects.
ORGANISATIONAL SUPPORT
Organisational support focuses on the extent to which individuals in an organisation believe 
that their contributions are valued and on the level of concern of the organization towards 
individual’s well-being (Baran, Shanock and Miller, 2012). According to Batra (2020), 
organisational support in the form of providing monetary and non-monetary benefits for 
the individuals will have an impact on their commitment to accomplish the project goals. 
Organisational support is revealed through guiding individuals to execute their work (Young 
and Young, 2012). Miao (2011) suggested that the performance of employees can be enhanced 
through implementing organisational policies and procedures that value their efforts for work. 
For example, innovative ideas and risk tolerance should be supported to encourage innovation 
and boost performance (Lai, Yusof and Kamal, 2016). Kennedy and Daim (2011) proposed 
that firms must learn about the needs of individuals, such as for self-development or monetary 
compensation, to ensure that the provided support will yield improved performance. Given 
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that organisational support is acknowledged as the most important factor for project success 
(Young and Young, 2012), it positively affects the performance of architects (Oyedele, 2010). 
Therefore, organisational support is important to influence the performance of architects. The 
second hypothesis is presented as follows:
H2. Organisational support positively influences the performance of architects 
WORKING RELATIONSHIP
Good working relationship in the workplace is a factor that can influence performance. 
Construction projects involve various parties. The performance of architects is determined at 
the design phase and during the presentation of the final product, which fulfils the functional, 
environmental and economics solutions stated in the design (Kärnä and Junnonen, 2017). 
Thus, communication, harmonious relation and commitment are amongst the criteria for a 
good working relationship. Given that communication is vital to establish a good working 
relationship (Khanyile, Musonda and Agumba, 2019), individuals in the project team 
should communicate to ensure successful project completion. Thus, architects should have 
the capability to communicate verbally and graphically with the project team members. A 
harmonious team relationship is one of the critical success factors within the construction 
industry (Yap, Leong and Skitmore, 2020). A harmonious working relationship enables project 
team members to discuss design issues that arise during the implementation process. Good 
working relationship is also reflected through the commitment amongst project participants. 
Mba and Agumba (2018) proposed that commitment amongst project participants is 
important to ensure successful project performance. However, the working relationship 
amongst project participants is typically problematic and generates adverse effect to project 
performance (Kärnä and Junnonen, 2017). Rose and Manley (2011) and Afolabi et al. (2018) 
emphasised the quality of working relationship amongst project stakeholders for performance 
improvement. Similarly, Meng (2012) found that the working relationship between individuals 
and parties in projects contributes to improved performance. Therefore, the present study 
argues that working relationship with different parties and amongst the design team is 
important and significantly influences the performance of architects. The third hypothesis of 
the study is stated as follows.
H3. Working relationship positively influences the performance of architects. 
DESIGN PROCESS
Effective design process refers to realistic expectation from clients or project objectives, design 
decisions that are consistent with project objectives, minimum design changes and effective 
structure for design tasks (Lee et al., 2018). The success of buildings depends on the process of 
creating the design (Yin, Qin and Holland, 2011). Intrinsically, competencies within the design 
team is crucial to ensure effective design process (Hamza et al., 2019). Competency refers to 
the need for work effectiveness, the use of energy efficiency in work and to perform tasks at 
hand well (Arshadi, 2010). Architects, as one amongst the professionals in the industry, should 
demonstrate their capabilities in design (Oluwatayo and Amole, 2011). Effective design process 
can be demonstrated through clear project definition, planning and process of achieving the 
project goals. Effective project process includes compatibility between design decisions and 
the project objectives (Salvatierra et al., 2019). An unrealistic project can occur when clients 
fail to commit to the scheduled time and design decisions. Therefore, architects should be able 
Marisa and Yusof
Construction Economics and Building,  Vol. 20, No. 3, September 202024
to interpret the needs of clients and ensure that the end products fulfil these needs and the 
market demand. Effective design process also includes good coordination within the design 
team (Assaf, Hassanain and Abdallah, 2018). Coordination refers to the process of scheduling 
and sequencing all project activities, which involves reliance of various expertise and resources 
(Assaf, Hassanain and Abdallah, 2018; Mitropoulos and Tajima, 2019). This reliance should be 
considered and understood for design development, because a well-coordinated design process 
can prevent expensive errors that may occur during project implementation (Yin, Qin and 
Holland, 2011). The discussion above suggests that the performance of architects is influenced 
by effective design process. Therefore, the following hypothesis is proposed.
H4. Design Process positively influences the performance of architects.
Methodology
This study employs a quantitative method using questionnaire survey as the research 
instrument for data collection because of several reasons. Taylor, Sinha and Ghoshal (2011) 
explained that a questionnaire survey seeks to understand a particular facet of a defined 
population through directing the inquiry to the sample given that the population is large and 
that the study aims to achieve descriptive purposes and seeks to understand phenomena by 
identifying influencing factors. In the present study, the population is considered large because 
it involves all registered architects (328 architects) in Medan, Indonesia. Therefore, the use of 
questionnaires is apparently suitable for gathering necessary information from respondents 
who are busy and have limited time to participate in the research. Secondly, the questionnaire 
survey is conducted for explanatory purposes, that is, questions are often devised to assess the 
relationships between variables to identify correlations (Taylor, Sinha and Ghoshal, 2011). 
The current study has an explanatory purpose because it aims to identify the strength of the 
relationships between working condition, organisational support, working relationship, design 
process, and performance of architects. Therefore, survey is an appropriate methodological 
strategy for this study.
This study uses self-evaluation, wherein the respondents assess their own performance (Zell 
and Krizan, 2014). Roch, McNall and Caputo (2011) argued that self-evaluation is accurate if 
it is connected with performance evaluation that exhibits behavioural aspects. In this study, the 
respondents are expected to evaluate whether the four aforementioned factors influence their 
performance in construction projects. Self-evaluation can also provide important feedback and 
increase the feedback accuracy needed by the employers (Roch, McNall and Caputo, 2011). 
Therefore, using self-evaluation is appropriate in the study.
MEASUREMENT OF CONSTRUCT
The questionnaire comprises three sections. The first section aims to gather information on the 
background of the respondents in the study. The second section consists of four constructs that 
measure the factors for the performance of architects with 23 reflective items. These constructs 
are working condition (six items), organisational support (seven items), working relationship 
(four items) and effective design process (six items), which are operationalised using a five-
point scale from 1 (not important) to 5 (extremely important) that was adopted from Lubis 
and Yusof (2016). 
The third section measures the performance of architects in construction project with eight 
formative items, namely, ability to prioritise project objectives; ability to produce clear and 
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concise specifications with drawings; ability to design the project within budget, time, quality, 
without rework; assist in construction commissioning and testing programme and conform to 
codes and standard. These items are operationalised using a five-point scale from 1 (very poor) 
to 5 (excellent). Table 1 provides the constructs and sources.
Table 1 Constructs and sources
Constructs Items Scale Sources
Architects’ 
Performance
8 
(formative)
five-point scale from 
1- very poor to 5 - 
excellent.
Oyedele (2010); Adinyira 
and Dafeamekpor (2015)
Working 
condition
6 
(reflective)
five-point  scale from 
1-not important to 
5-extremely important
 Sinesilassie, Tabish and 
Jha (2017); Böckerman 
and Ilmakunnas (2019)
Organizational 
support
7 
(reflective)
Baran, Shanock and 
Miller (2012); Lai, Yusof 
and Kamal (2016)
Working 
relationship
4 
(reflective)
Meng (2012); Kärnä and 
Junnonen (2017)
Design process 6 
(reflective)
Yin, Qin and Holland 
(2011); Assaf, Hassanain 
and Abdallah (2018)
DATA COLLECTION
This study selected Medan as the location for data collection. Medan is the capital city 
of North Sumatera Province and has 21 districts and 151 villages (Badan Pusat Statistik 
Medan, 2019). The city has been developing rapidly to support the community life in the city. 
However, the development of urban areas has not been accompanied by the growth of green 
space and water catchment areas (Fahreza and Restu, 2016). 
The targeted respondents are registered architects with the Ikatan Arsitek Indonesia (IAI) 
who worked in Medan. IAI is a long-standing organisation established in 1959 that embodies 
professional architects in Indonesia. This organisation is active in local and international 
activities through its memberships with Construction Service Development Board (LPJK), 
Architects Regional Council ASIA (ARCASIA) and Union Internationale de Architectes 
(UIA). These architects are members of the parties that determine the development and 
growth of the city. 
During the time of study period, the information obtained from the secretariat of IAI 
indicated that 328 architects were registered with IAI in Medan. The study attempted to cover 
the entire population (a census method) and 328 registered architects were contacted. A total 
of 300 respondents have shown their willingness to cooperate in the study and were sent the 
questionnaires. Questionnaires were administered personally to targeted respondents because 
this method allows the collection of completed responses within a short period. A total of 
231 responses were returned, however 222 were valid for further analysis. This study analysed 
the 222 responses using PLS‐SEM technique. The researchers used the inverse square root 
method to calculate the minimum sample size and indicate the representativeness of the results 
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(Hair et al., 2019; Kock and Hadaya, 2018). The calculation results in 221 required sample size 
(0.197 absolute significant path coefficient, significance level of 0.05 and 90% power level). 
This result indicates that the 222 useable responses in this study surpass the cut-off point.
DATA ANALYSIS AND TECHNIQUE
This study analyses the data using PLS–SEM with the help of WarpPLS 6.0 software because 
of three reasons. Firstly, the study aims to identify the factors that affect the performance 
in construction projects. The study is predictive in nature, and thus, PLS–SEM is suitable 
(Rigdon, 2016). Secondly, the conceptual model of the study consists of reflective and formative 
constructs, which should select PLS–SEM according to Hair et al. (2019). Thirdly, the data were 
not normally distributed (Hair et al., 2019). The researchers conducted a Shapiro–Wilk test to 
validate the third reason. The result showed that the Shapiro–Wilk was significant at 0.012; 
therefore, the data were significantly departed from a normal distribution and the data were not 
normal (Razali and Wah, 2011). All these reasons justify the use of PLS–SEM in the analysis.
The study has four reflective exogenous constructs (working condition, organisational 
support, working relationship and design process) and one formative endogenous construct 
(performance of architect). Therefore, the steps in the PLS–SEM modelling of Hair et al. 
(2019) were performed. Step 1 refers to the measurement model assessment for reflective 
constructs; Step 2 is the measurement model assessment for formative constructs; Step 3 is the 
structural model assessment. These steps are subsequently elaborated.
Step 1 - Measurement model assessment of reflective constructs
The measurement model assessment of the reflective constructs involved three tests, namely, 
internal consistency reliability, convergent validity and discriminant validity (Hair et al., 2019). 
This study used composite reliability (CR) to test for internal consistency reliability; factor 
loading was used to test convergent validity, and discriminant validity was tested using Fornell 
and Larcker’s criterion. The result shows that the CR and loading values of all reflective 
variables were above 0.7, thereby fulfilling Hair et al. (2019)’s conditions. The discriminant 
validity test showed that the square root of the AVE (where AVE must be greater than 0.5) of 
the variable was larger than the value of the correlations between model variables, which fulfils 
the criteria of Ramayah et al. (2018). Results indicated that the reflective variables satisfied 
the reliability and validity requirements. Table 2 presents the results of measurement model 
assessment of reflective constructs.
Table 2 Measurement model assessment of reflective constructs
Variable/Item CR Item 
loadings
Discriminant Validity
(Fornell-Larcker criterion)
WCond OS WR DP
Working Condition 0.849 0.697*
WCond1
WCond2
WCond3
WCond4
WCond5
WCond6
(0.729)
(0.696)
(0.658)
(0.666)
(0.770)
(0.653)
Factors influencing the performance of architects in construction projects
Construction Economics and Building,  Vol. 20, No. 3, September 202027
Variable/Item CR Item 
loadings
Discriminant Validity
(Fornell-Larcker criterion)
WCond OS WR DP
Organisational 
Support
0.832 0.639 0.646*
OS1
OS2
OS3
OS4
OS5
OS6
OS7
(0.655)
(0.706)
(0.602)
(0.714)
(0.579)
(0.704)
(0.542)
Working Relationship 0.852 0.639 0.558 0.771*
WR1
WR2
WR3
WR4
(0.599)
(0.842)
(0.861)
(0.755)
Design Process 0.846 0.496 0.598 0.507 0.693*
DP1
DP2
DP3
DP4
DP5
DP6
(0.711)
(0.657)
(0.724)
(0.724)
(0.737)
(0.593)
Notes: CR = composite reliability, *Square root of the AVEs on the diagonal.
Step 2 - Measurement model assessment of formative constructs
Assessing the measurement model of the formative constructs comprises three steps, namely, 
convergent validity, the significant and relevance of the formative indicators’ weights (Hair 
et al., 2019) and indicator collinearity. The full collinearity variance inflation factor (VIF) 
of the formative construct is 1.470, which is lower than 3.3. Therefore, no multicollinearity 
exists in the study, which fulfils Kock’s (2017) convergent validity criteria. The weights of all 
the items were more than zero with significant P values (p value < 0.05), and the VIFs for the 
formative items were less than 3.3, thereby fulfilling the limit of Kock (2017). Results satisfied 
the formative variable requirements. Table 3 presents the results of the assessment of the 
measurement model for the sole formative construct.
Table 3 Assessment of the measurement model for formative construct
Variable Weight P value VIF Full collinearity VIF
Architect Performance 1.470
ArchPerf 1 0.225 <0.001 1.658
ArchPerf 2 0.225 <0.001 1.666
Table 2 continued
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Variable Weight P value VIF Full collinearity VIF
ArchPerf 3 0.205 <0.001 1.491
ArchPerf 4 0.194 0.002 1.550
ArchPerf 5 0.185 0.002 1.518
ArchPerf 6 0.172 0.004 1.437
ArchPerf 7 0.193 0.002 1.615
ArchPerf 8 0.173 0.004 1.291
Step 3 - Structural model assessment
The structural model assessment involves lateral collinearity, the significance and relevance 
of the structural model relationships, the coefficient of determination (R2) and predictive 
relevance (Q2) tests (Chin, 2010; Hair et al., 2019). This study assessed the lateral collinearity 
using Average block Variance Inflation Factor (AVIF) and Average Full collinearity 
Variance Inflation Factor (AFVIF) values. The values revealed 1.789 for AVIF and 1.801 for 
AFVIF, which were below the threshold of 3.3. Therefore, the study lacks collinearity issues 
(Kock, 2017). The path coefficient was significant (P ≤ 0.001) with an R2 of 0.338, thereby 
demonstrating a moderate level of predictive accuracy (Chin, 2010). Stone–Geisser Q2 
(cross‐validated redundancy) was also examined as the other predictive relevance evaluation 
(Ramayah et al., 2018) and recorded 0.339 for Stone–Geisser Q2. Therefore, a strong predictive 
power is evident. The Simpson’s paradox ratio of the model was 1.00, which satisfied Kock and 
Gaskins’ (2016) threshold. These results showed a strong predictive relevance and satisfactory 
fit of the structural model. Figure 1 presents the structural model results on the relationships 
between working condition (WCond), organisational support (OS), working relationship 
(WR), design process (DP) and architect performance (ArchPerf ).
Figure 1 Structural model results
Table 3 continued
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Results and discussion
Most of the respondents were experienced in the construction industry for 5–10 years (40.5%), 
11–15 years (29.7%), less than five years (16.7%), 16–20 years (11.7%) and three of them 
(1.4%) had experience of more than 20 years in the industry. Most of the respondents worked 
in private firms (96.8%). Most of the firms have been established for 11–15 years (50%), 
25.2% of the firms have been established for 5–10 years, followed by the 9% that have been 
established for 16–20 years; 8.6% of them have been established for more than 20 years, and 
7.2% of the firms were established in less than five years. 
The hypothesis was accepted if P ≤ 0.05, in a one-tailed P value hypothesis test and the T 
ratio were more than 1.64 (Kock and Hadaya, 2016). Three paths were significant: WCond-
>ArchPerf path was positive (β = 0.233) and significant (P ≤ 0.001 and T ratio ≥ ± 1.64), OS-> 
ArchPerf path was positive (β = 0.172) and significant (P ≤ 0.004 and T ratio ≥ ± 1.64) and 
DP-> ArchPerf path was positive (β = 0.285) and significant (P ≤ 0.001 and T ratio ≥ ± 1.64). 
The highest effects were obtained from DP-> ArchPerf where f2 = 0.142, thereby signifying a 
medium effect (Cohen, 1988). By contrast, the WR-> ArchPerf path was not significant with 
p value = 0.494, and T ratio was 0.016, which is below the 1.64 threshold. Therefore, H1, H2 
and H3 were supported. Table 4 shows the results of the hypotheses tests.
Table 4 Results of the hypotheses tests
Hypothesis Relationship Path 
coefficient 
(β)
Std. 
error
P  
value
T 
ratios
Effect 
size
Supported?
H1 WCond-
>ArchPerf
0.233 0.064 <0.001 3.618 0.112 Yes
H2 OS-> 
ArchPerf
0.172 0.065 0.004 2.649 0.083 Yes
H3 WR-> 
ArchPerf
0.001 0.067 0.494 0.016 0.000 No
H4 DP-> 
ArchPerf
0.285 0.064 <0.001 4.479 0.142 Yes
Results reveal that effective design process positively influences the performance of architects. 
Thus, their performance in construction projects improves when clear project definition and 
planning are conducted, design decisions are in line with the project objectives, a competent 
and well-coordinated design team exists, realistic project expectations are specified by clients 
and a realistic project schedule is followed. A possible reason is that design is the core 
service of architects, and their final product substantially depends on the ability to realise the 
expectations of clients (Kärnä and Junnonen, 2017) and the effectiveness of the process in 
creating such designs (Yin, Qin and Holland, 2011). Therefore, the availability of an effective 
design process can significantly increase the performance of architects. The result is consistent 
with the findings of Oluwatayo et al. (2018), who found that competency, ability to understand 
and fulfilment of the needs of clients are amongst the top factors that influence their 
satisfaction towards architectural service.
Results also revealed that working condition positively influences the performance of 
architects. Thus, that the presence of sufficient freedom and tolerance for executing the 
work, sufficient resources (e.g. software and hardware), a challenging atmosphere, adequate 
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participation in the decision making, various assignments or tasks and good physical working 
condition benefits the performance of architects. One possible reason is that the majority of 
the respondents in the present study are from private firms. Adinyira and Dafeamekpor (2015) 
described that the private sector is profit-oriented wherein cost-cutting measures that limit 
the freedom of architects, availability of resources and physical working environment may 
be placed to maximise profit. Therefore, quality work facilities, such as design space, thermal 
comfort, sufficient resources and freedom for executing their work to explore new approaches 
to achieve the project objectives increase the performance of architects, which supports 
Oyedele (2010) findings.
Organisational support in terms of top management concerns towards employees’ safety 
and welfare, commitment towards employees’ development, empowerment of employees to set 
goals and achieve them, encouragement towards creativity and new ideas, appropriate feedback 
mechanisms and good organisational policies for effective project completion positively 
influence the performance of architects. Such support from top management promotes 
positive feelings of appreciation and secured wellbeing amongst architects, thereby increasing 
their performance. The result is consistent with the findings of Young and Young (2012), who 
revealed that support from the top management is the most important factor for a successful 
project and thus performance of architects. 
However, the current study fails to provide sufficient evidence to support H3 (working 
relationship positively influences the performance of architects). One possible explanation 
for this result is that architects are involved with various parties throughout the construction 
process. Kärnä and Junnonen (2017) explained that architects work with clients more during 
the planning and design phase than during the production phase, whilst they work closely with 
contractors and subcontractors at construction sites during the production phase. Therefore, a 
good working relationship with clients, contractors and subcontractors is equally important to 
good working relationship with superiors, co-workers and design team members. In a similar 
vein, Mba and Agumba (2018) also found that a long-term working relationship demonstrated 
via commitment from parties involved in the project fails to influence construction project 
outcome.
Conclusion
This paper aimed to evaluate the factors that influence the performance of architects in 
construction projects. Results reveal significant and positive relationships between working 
condition, organisational support and effective design process and the performance of 
architects. The strongest effect is obtained from the influence of effective design process on the 
performance of architects, thereby confirming the studies of Oyedele (2010), Young and Young 
(2012) and Oluwatayo et al. (2018).
Theoretically, the findings offer an alternative solution to the work of Liao, Teo and Low 
(2017) through addressing performance issues in countries where the use of innovative 
methods, such as building information modelling remains lacking. Moreover, findings 
provide empirical evidence to Othman and Elsaay (2018) and Hamza et al. (2019) through 
identifying factors that influence the performance of architects. Practically, the study 
findings help architects, employers and clients through highlighting the importance of 
focusing on design process, working condition and organisational support to improve the 
performance of architects. Handling these factors in a proactive manner, such as considering 
these factors during project initiation, would contribute to improve their performance. 
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Furthermore, the professional body of architects, or IAI within the context of the present 
study, should provide a mechanism for boosting design process, organisational support 
and the working condition of architects. A lean (Othman and Khalil, 2018) or project 
governance (Young et al., 2019) approach of executing these three factors would help to 
improve their performance. 
Although this study addresses its objectives, limitations exist. Firstly, this study uses 
questionnaire survey for data collection. Future studies should include in-depth interviews to 
improve understanding on other important factors to enhance the performance of an architect 
in a construction project. Secondly, the respondents are limited to registered architects in 
Indonesia. Future studies should include architects from other developing countries to 
obtain a thorough performance assessment, which can be generalised amongst architects in 
similar context to that within Indonesia. Thirdly, this study finds that working relationship 
is an insignificant factor. Therefore, the relationship between working relationship and the 
performance of architects remains vague and should further be investigated.
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